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Abstract 

Aim and Background. Many analytical tools have been devel¬ 
oped to support the implementation of sustainable development. 
Principal among these are the ones that are based on physical 
aspects such as life cycle assessment (LCA), while others focus 
on non-physical aspects, namely on monetary concepts, such as 
life cycle costing and total cost assessment. Each kind of tool is 
designed to assess a specific aspect (environmental or economic) 
of the entire life of a good or a service. Unfortunately, even if 
the literature clearly states the advantage of combining these 
tools, case studies with global conclusions considering both as¬ 
pects are still rare. Most often, studies conclude separately on 
each aspect; environmental impact and cost assessment. 

Definitions. The already published concept of Return on Envi¬ 
ronment (ROE), inspired from return on investment, is a first 
step in the right direction for combining these tools and hence, 
achieving better alternative comparisons. Considering some limi¬ 
tations as to the ease with which it compares two or more simi¬ 
lar goods, two new indexes are suggested here. The first one, 
called the Environmental Return ( ER ), focuses only on envi¬ 
ronmental aspects. It allows the comparison on an environmen¬ 
tal basis of several goods or services fulfilling the same func¬ 
tion. The second definition, called the Econo-Environmental 
Return (EER), is an index created by the combination of the 
environmental impact assessment results (such as an LCIA) and 
those from an economic assessment (such as an LCC or a TCA). 
From a simple decision rule, a decision-maker can compare sev¬ 
eral goods on both environmental and economic aspects. 

Discussion and Conclusion. A simplified case study is used to 
present a numerical application of these two definitions and to 
interpret their different results and conclusions. Two different types 
of broadloom carpet, PET (recycled polyester) and nylon, are 
compared. When they are only compared on an LCIA basis, the 
PET carpet is preferred over the nylon one, while the opposite is 
true when they are compared on both economic aspect and envi¬ 
ronmental impact bases. The major advantage of the Econo-En¬ 
vironmental Return is that two goods can be compared without 
requiring a specific industrial sector reference value. 


Keywords: Decision-making; econo-environmental return 
(EER); environmental impacts; environmental return (ER); life 
cycle assessment (LCA); life cycle costing (LCC); return on en¬ 
vironment (ROE); total cost assessment (TCA) 


1 Aim and Background 

While life cycle assessment (LCA) has gained importance in 
the way decision-makers are managing projects over the last 
ten years, its economical counterpart, life cycle costing (LCC) 
is well established, mainly in building construction since the 
1970s [an LCC historical development can be found in Kirk 
and Dell'Isola (1995) and Woodward (1997)]. For a com¬ 
parison between life cycle costing (LCC) and total cost ac¬ 
counting (TCA), which can be seen as a subset of LCC, see 
Wrisberg et al. (2002). Based on an environmental impact 
comparison between two processes producing corrugated 
containerboard packaging, Frischknecht (1998) and later, 
Ross (2002) concluded that the real decision regarding the 
alternative to be selected must be based on an LCA, but also 
on a financial and social cost assessment. Physical metric 
and non-physical metric analytical tools have been used to¬ 
gether in the last years to consider both economic aspects 
and environmental impacts in choosing between alternatives. 
Depending on the scope of costs (private costs only or both 
private and societal costs; for the latter, the costs of the envi¬ 
ronmental impacts have to be assessed) and the application 
of the cost study (i.e. accounting, budgeting, design), this 
support may lead to the combining of several tools such as 
environmental cost accounting, full cost environmental ac¬ 
counting, total cost assessment, life cycle cost assessment 
and life cycle accounting (for a definition of these terms, see 
US EPA (1995)). Even if there is some confusion concerning 
the exact term to be used when economic parameters are 
included in an environmental assessment, there is no doubt 
as to the necessity of this inclusion. 

A few tools have been developed to combine environmental 
impacts and economic aspects. The Economic Input-Out¬ 
put LCA model (EIO-LCA) developed at Carnegie Mellon 
University provides the conventional pollutants and the cost 
of the supporting activities involved in the production of a 
given quantity of a product (Matthews and Small 2000). 
The EIO-LCA model does not produce a detailed LCA nev¬ 
ertheless, it can be useful to generate both impact and eco¬ 
nomic data on an industry-average range. Another tool in¬ 
corporating economical data into a classical LCA, the 
Relative Mass-Energy-Economic method (RMEE) has been 
developed to identify where to draw a system boundary 
(Raynolds et al. 2000). A unit process is included inside the 


246 


Int J LCA 8 (4) 246 - 251 (2003) 

© ecomed publishers, D-86899 Landsberg, Germany and Ft. Worth/TX • Tokyo • Mumbai • Seoul • Victoria • Paris 





Section Life Cycle Management 


The Econo-Environmental Return 


system boundary if its mass ratio (the ratio between the mass 
value of a unit process input and the functional unit mass 
value), its energy ratio or its economic ratio is higher than a 
predefined cut-off ratio. Starting from the closest unit proc¬ 
ess of the functional unit, the system boundary is drawn by 
including all unit processes that respect this selection crite¬ 
rion. The RMEE method has two main advantages: 1) it is 
not necessary to complete an LCA in order to identify which 
unit can be excluded and 2) it considers an expensive input, 
having low mass and energy (precious metals for example), 
that is produced by an upstream process requiring high mass 
and high energy. For building products, the BEES tool (Build¬ 
ing for Environmental and Economic Sustainability) is used 
to assess the environmental impacts that occur during the 
raw material acquisition, manufacture, transportation, in¬ 
stallation, use and disposal stages and the total costs associ¬ 
ated with the initial investment, replacement, operation, 
maintenance, repair and disposal of a specific building prod¬ 
uct (Lippiatt 2000, Lippiatt and Boyles 2001). BEES is 
mainly used to compare at least two building products hav¬ 
ing the same functional unit. The tool's outputs are the en¬ 
vironmental impacts of the compared products, their total 
costs and a global index that includes the environmental 
impacts and total costs. This global index is based on the 
importance the user attributes to the costs compared to the 
environmental impacts. Recently, the concept of Return on 
Environment (ROE) has been introduced in the LCA litera¬ 
ture (Hunkeler and Biswas 2000, Hunkeler 2001). This ROE 
is an index based on the life cycle cost, the selling price and a 
scaled impact assessment for a given product. According to 
the authors, the return value (that they compared to the eco¬ 
nomic concept of return on investment) can give information 
about the quality of the data collected for the LCA. Further¬ 
more, it allows the comparison of the R OE of a given product 
to the standard ROE value of its industrial sector when many 
products' ROEs are calculated. A more detailed discussion 
about the ROE definition is presented in the next section. 

If it is recognized that both environmental impacts and eco¬ 
nomic aspects have to be considered for sustainable devel¬ 
opment and better decision-making, and if combined tools 
are being developed, do studies using these combined tools 
differ from classical LCA studies? The answer to this ques¬ 
tion might possibly be yes when one considers how the studies 
are conducted but no when the interpretation of these stud¬ 
ies are taken into account, depending on whether the im¬ 
portance is on environmental impacts or economic aspects. 
Some LCC approaches can be found in LCA studies [such 
as in Keoleian et al. (2000); Sonesson et al. (2000)]. In the 
first study, two different types of houses (standard and en¬ 
ergy-efficient) with the same functional unit are compared 
on the basis of their material and the energy used during the 
life cycle as well as their total costs. In the second study, 
different biodegradable waste treatment scenarios are com¬ 
pared. Here again, the scenarios are compared on the basis 
of their environmental impacts (energy turnover, global 
warming potential, acidification emissions, eutrophicating 
emissions and photochemical oxidant formation) and their 
total costs and benefits (benefits result from the use of biogas 
for vehicle fuel, organic fertilizer and heat; all three pro¬ 
duced by the biodegradable waste treatment). However, in 


both studies, the most preferable alternatives can be oppo¬ 
site whether the conclusion is based on the environmental 
impacts or on the economic considerations. There is no gen¬ 
eral conclusion considering both environmental and eco¬ 
nomic impacts. 

The aim of this paper is to propose an index for comparing 
several alternatives on both environmental impacts and eco¬ 
nomic aspects at the same time. This index is developed in 
the second section, while it is applied in the third. The fourth 
section discusses the index's applicability. 

2 Definitions: The Environmental Return 

2.1 Review of the Return on Environment (ROE) definition 

There is actually a tool, more precisely a comparison index, 
that combines both environmental impacts and economic 
aspects associated with the entire life of a product. This in¬ 
dex, called the Return on Environment (ROE), has been 
proposed by Hunkeler and Biswas (2000). The ROE is a 
ratio of the economic aspects over the environmental im¬ 
pacts [see equation (1) defined by Hunkeler and Biswas 
(2000)]. The economic aspects, called the 'reduced life cycle 
cost' are represented by a ratio between the life cycle cost 
and the selling price, while the environmental impacts are 
scaled between 1 and 100. Both numerator and denomina¬ 
tor are dimensionless. 

ROE = L * e Cycle Cost/Selling price 1QQ% 

Scaled Impact Assessment ' 

This index can be used for several reasons. It is a decision¬ 
making tool as to whether a more accurate environmental 
assessment is required. Based on case studies, the ROE' s 
typical range is 2-20% (this ROE typical value is to be vali¬ 
dated with more case studies conducted in different indus¬ 
trial sectors). According to Hunkeler and Biswas (2000), 
either the LCC or the LCA of a good having an ROE out of 
this range should be reconsidered. However, the ROE ap¬ 
pears to be a restrictive comparison index since the statisti¬ 
cally valid index value of an industrial sector requires the 
assessment of many goods. This index may also be used to 
calculate a first estimate of the life cycle cost of a product 
for which a standard ROE value can be fixed and both the 
selling price and the impact assessment are known (or vice 
versa if the life cycle cost is known). Finally, as both the 
environmental impacts and the economic aspects are nor¬ 
malized, this index can be used to compare goods or serv¬ 
ices having different characteristics. 

An observation can be made in the interpretation of this 
return concerning the robustness of an index based on a 
selling price. The selling price has been introduced in equa¬ 
tion (1) to normalize each good to be compared without 
using a product specific factor (such as the mass or density). 
In theory, the selling price increases with the life cycle cost. 
So, two different goods (such as a house and a coffee-maker) 
can be compared even if their economic values are in differ¬ 
ent ranges. However, if two similar goods are compared (such 
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as two different coffee-makers), for which the life cycle costs 
should be equivalent and so for which normalization would 
not be required, using the reduced life cycle cost may affect 
the ROE for the introduction of the company's competition 
into the market by considering the selling price. If one of the 
producers is more competitive and decides to sell his coffee- 
maker at a lower price, the reduced life cycle cost will in¬ 
crease, which in turn, increases the ROE' s value. 

The ROE can be viewed as a useful estimation tool rather 
than a comparison tool, for the use of the selling price may 
affect the comparison of two goods fulfilling the same func¬ 
tional unit. Hence there is still a need for an index compar¬ 
ing similar goods or services. In the following sections, two 
new indexes (the Environmental Return and the Econo-En¬ 
vironmental Return) are proposed. 


2.2 A new definition: the Environmental Return (ER) 

In economics, the return on investment is defined as the in¬ 
terest rate that equalizes the annual discounted benefits and 
the annual discounted costs of a project. This rate, i, can be 
calculated from equation (2) (Kirk and Dell'Isola 1995) 
where PWA (present worth annuity) is the ratio between 
the annual costs and the annual benefits and n is the dura¬ 
tion of the project. 


PWA = 


d + O"-i 
*'•(! + 0 " 


( 2 ) 


Translating this definition into a life cycle thinking context, 
the Environmental Return (ER) could be the index (rate) 
that ties the environmental benefits (positive impacts) and 
the environmental impacts (negative impacts) incurred dur¬ 
ing the entire life cycle of a good or a service. To avoid any 
confusion, it is more appropriate in a life cycle context to 
use the term 'index' and to keep the term 'rate' associated 
with the investment concept. Acknowledging that time con¬ 
siderations are generally excluded from the assessment of 
environmental impacts (ISO 2000) and that if environmen¬ 
tal impacts require to be discounted over time, the choice of 
the appropriate discount rate depends on the study and its 
objectives (Hellweg et al. 2003), then all environmental im¬ 
pacts can be referenced to a similar point in time and so the 
parameter n in equation (2) can be set to one (1) year. Equa¬ 
tion (2) for the return on investment can then be translated 
into equation (3) and, in turn, to equation (4) in order to 
obtain the Environmental Return (ER). With environmen¬ 
tal impacts referenced to a similar point in time, it becomes 
possible to either use non discounted values (as it is most 
often the case) or to use discounted impact values. In these 
equations, Envl* refers to the positive environmental im¬ 
pacts (the environmental credits or benefits resulting from a 
recycling loop), while Envl- refers to the negative environ¬ 
mental impacts (usually called the environmental impacts). 
Even if most of the time the positive environmental impacts 
are included in the negative ones, it is possible to retrieve 
these values from a contribution analysis on all the different 
processes considered in the studied system. 


Environmental ratio = 


Envl 
Envl* 


(l + ER) - 1 
ER x (1 + ER) 


( 3 ) 


ER = 


Envl* - Envl 
Envl " 


( 4 ) 


Three remarks must be made regarding this definition of 
the Environmental Return. 

1. Both the positive and the negative environmental impacts 
could be associated either with a single impact category 
(the global warming potential for example) or with a group 
of aggregated impacts. According to his study's objectives, 
the user has to decide if a single or an aggregated impact is 
more appropriate. However, both positive and negative 
environmental impacts have to be expressed in the same 
form; either a single or an aggregated impact. 

2. The value of the environmental return for a single good 
has no meaning by itself. On the other hand, its sign can 
be interpreted: a positive ER means that the positive en¬ 
vironmental impacts are higher than the negative ones; a 
negative ER indicates the opposite. 

3. The value of the environmental return has a meaning 
only when several goods (all having the same functional 
unit) are compared. The good having the highest ER must 
be considered as the most environmentally friendly. 

The ER focuses only on the environmental impacts, and to 
be consistent with what has been stated above (that both 
environmental impacts and economic aspects must be used 
for comparing several goods), a second comparison index 
needs to be introduced before giving an example of the ap¬ 
plication of the Environmental Return. 


2.3 The econo-environmental return (EER) 

The introduction in the LCA literature of a combined envi¬ 
ronmental and economic index for comparing several goods 
has been initiated from the observation that most of the case 
studies using combined tools conclude separately on envi¬ 
ronmental and economic aspects. The aim of this paper is to 
provide decision-makers with an index that allows for com¬ 
paring, for both aspects at the time, two or more goods hav¬ 
ing the same functional unit. 

As previously developed for the ER and based on the con¬ 
cept of return on investment, there is a need for a dimension¬ 
less ratio that includes both environmental impacts and eco¬ 
nomic aspects. In light of the fact that environmental impacts 
can be positive or negative, one observes that the value of 
the economic aspects 1 follows in kind. Suppose that a good 
has a resale value at its end of life compared to another 
good having no residual value, a positive value (a benefit) 
has to be included in the first good economic impact assess¬ 
ment [for information about how to establish a LCC and 
which costs have to be included in it, see Woodward (1997), 
ASTM (2000); and for the importance of including the 


1 1n this section, the term economic aspects' is used to talk about the total 
costs incurred during the entire life cycle of the good either from a life 
cycle costing or a total cost accounting point of view. The applicability of 
both approaches is developed in the Discussion section. 
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embedded environmental costs into a LCC, see Kitzman 
(2001)]. Assuming that the costs and benefits are separated, 
such as positive and negative environmental impacts are, the 
econo-environmental ratio (inspired from the PWA) is given 
by equation (5) in which EconI- and EconI + are the negative 
economic aspects (costs) and the positive economic aspects 
(benefits) respectively. As for the ER (see equation (3), the 
econo-environmental ratio is associated with the right-hand 
part of equation (2) where the rate i is translated into the Econo- 
Environmental Return (EER) and the parameter n is fixed at 
one (as it was for the ER). Once again, this leads to an index 
for which all data are referenced to a similar point in time. 
Data that are introduced in the index have to be already dis¬ 
counted (at least for the economic values). Equation (6) presents 
this association, while equation (7) gives the value of the EER. 
Once again, the time parameter n of equation (2) has been set 
to one because all the economic values in the assessment of 
the total costs and the total benefits are discounted for a given 
reference time. Therefore, neither the environmental impacts 
nor the economic values included in the definition of the EER 
are time dependant. 

Envr EconI ~ 

econo - environmental ratio = --- (5) 

Envl* EconI + 

Envr EconI~ _ (l + EER.) - 1 

Envl* ' EconI + " EER x (l + EER) (6) 

___ Envl * ■ EconI + - Envl~ ■ EconI 

EER =- r :- (7 

Envl ■ EconI 

As for the ER' s definition, some observations must be made 
for this EER definition. 

1. Similarly to ER, both the positive and the negative envi¬ 
ronmental impacts could be associated with either a sin¬ 
gle impact category or with a group of aggregated im¬ 
pacts. However, both environmental impacts have to be 
expressed in the same form; either a single or an aggre¬ 
gated impact. 

2. EconI- and EconI* have to be discounted using the same 
discount rate and the same reference time. 

3. The sign or the value of a single EER cannot be directly 
interpreted in reference to the economic and environ¬ 
mental meaning of a good. Because the econo-environ¬ 
mental ratio is a function of two ratios (economic and 
environmental), a small ratio for one aspect may com¬ 
pensate for a high ratio for the other, leading to a posi¬ 
tive EER. So, one cannot tell the economic and environ¬ 
mental significance of a good by simply observing the 
sign of the EER. 

4. As a continuation of the previous point, the EER value 
has significance only when two goods or more (all hav¬ 
ing the same functional unit) are compared. The good 
having the highest EER value must be considered as the 
best compromise between the economic and the envi¬ 
ronmental aspects among all the compared goods. 

5. As the EER attaches the same magnitude (importance) to 
environmental impacts and economic aspects, the decision¬ 
maker's priorities must reflect the same importance. 


2.4 Relative return 

For use in a more general context, the two indices previously 
defined in this section are modified here. In the ER and the 
EER definitions [equations (4) and (7) respectively], negative 
and positive parameters are distinct. However, it may not be 
unusual to have either the total environmental impacts or the 
total costs without the opportunity of differentiating the posi¬ 
tive from the negative values. Most of the time, in such cases, 
the known parameters are negative (negative economic and 
environmental impacts) from which the positive values are 
already subtracted. Some adjustments are necessary in such 
cases in order for the definitions to be applicable. 

In this context, it is necessary to identify a good of reference 
(the choice of the good among those to be compared does 
not have any influence on the final results). The unknown 
parameter values for this good are set equal to the known 
parameter values. Values for the unknown parameters for 
all the other goods are then fixed to the values of the refer¬ 
ence good. For example, if EconI* is unknown but EconI- is 
known, the reference good EconI* value is set to the EconE 
value of that good. The EconI* value of all the other goods 
is then fixed to the reference good EconI* value (which is 
now EconI-). From this adjustment, the good of reference 
ER (or EER) is null (0%). So a good is preferred to the good 
of reference, if its ER (or EER) is higher than 0%. The de¬ 
velopment of the equations for the relative return (both ER 
and EER ) is provided in appendix. 

3 Results 

Now that the return that takes into account only the environ¬ 
mental impacts has been redefined and that a new concept 
incorporating both economic aspects and environmental im¬ 
pacts has been developed, these indices can be used to com¬ 
pare two goods. Instead of developing a full LCA and eco¬ 
nomic assessment for two goods in order to get the necessary 
data required by the ER and the EER, an already published 
case study (Lippiatt and Boyles 2001) has been considered. 

The compared goods are two different types of broadloom 
carpet: one made from nylon and installed with conventional 
glue and the other made from recycled polyester (PET) and 
installed with low-VOC glue. The data provided here (envi¬ 
ronmental impacts and total costs) are given on the basis of 
the functional unit, set to 0.09 m 2 of installed carpet for 50 
years (Lippiatt 2000). Table 1 presents the data used for 


Tablel: Environmental impact and economic aspect data 



Nylon carpet 9 

PET carpet 

Environmental impacts : 

Envl" 1 

96 

49 

(Points 6 ) 

Envh 

96 

96 

Economic aspects 

EconI - 

4,57 

10.21 

($) 

EconP 

4.57 

4.57 


8 Nylon carpet is considered as the reference good 
6 Weighted summation of the six impact category scores, each cate¬ 
gory has the same weight (see Lippiatt 2000) 


Int J LCA 8 (4) 2003 


249 



The Econo-Environmental Return 


Section Life Cycle Management 


this case study. The environmental impact category is a 
weighted summation of six environmental impact catego¬ 
ries (acidification, eutrophication and global warming po¬ 
tential, indoor air quality, natural resource depletion and 
solid waste generated). For environmental impacts and to¬ 
tal costs 2 , the lower the value, the better the good. The gen¬ 
erated data are total costs and environmental impacts (EconE 
and Envl~ respectively), meaning that the relative return ap¬ 
proach is required to compare both carpet types. For the 
case study, the nylon carpet has been selected as the refer¬ 
ence good. This explains the similar values obtained for the 
nylon carpet's positive and negative impacts, and the simi¬ 
lar values for both carpet's positive impacts. The preference 
between the nylon and PET carpets would have been the same 
if the PET carpet had been selected as the reference good. 

From a simple observation of the data in Table 1, it appears 
that the PET carpet must be preferred to the nylon carpet 
when compared on an environmental basis (49 negative en¬ 
vironmental points compared to 96), although the nylon 
carpet is cheaper than the PET carpet. In such a context, an 
index combining both environmental and economic aspects 
is necessary to select the most appropriate good. Table 2 
presents the relative ER and relative EER, their respective 
ratio and the preferred good. For each approach, the rela¬ 
tive return and its ratio lead to the same conclusion. On a 
strictly environmental impact basis, the results agree with 
the previous observations; the PET carpet is preferred to the 
nylon carpet due to the higher environmental impacts of the 
latter. When both environmental impacts and total costs are 
considered, results show the preference is now for the nylon 
carpet. This means that the difference in total costs in fa¬ 
vour of the nylon carpet compensates for its highest envi¬ 
ronmental impacts. Even if, in this example, the nylon car¬ 
pet is environmentally and economically preferred to the 
PET carpet, the reader should observe that this preference is 
less important than the strictly environmental preference of 
the PET carpet over the nylon carpet. In the latter case, the 
absolute difference from the equivalence between both car¬ 
pets is about 96% while it is only 12% when both environ¬ 
mental and economical aspects are considered. A larger dif¬ 
ference in total costs in favour of the nylon carpet would 
increase this absolute difference from the equivalence. 


Table 2: Relative returns 


ERpET/Nykxi 

95,9% 

PET carpet is environmentally preferred 

¥ 

1,96 

EERpET/Nyton 

-12,3% 

Nylon carpet is environmentally and 
economically preferred 

% 

0,88 


2 BEES related documents (Lippiatt 2000, Lippiatt and Boyles 2001) use 
the term 'life cycle costing' to define the assessment of total costs, while 
the term 'total cost accounting' is used according to the distinction made 
between both terms in Wrisberg et al. 2002 because no costs are linked 
to environmental impacts in BEES' total cost assessment. 


4 Discussion 

As previously shown in the example, the preference for a good 
may change when economical aspects are considered together 
with the environment impacts. This is a good example of how 
considering only one aspect (the environmental impacts in this 
case) may lead to a non-optimal decision. In a life cycle man¬ 
agement point of view, one cannot focus his decision-making 
on only one aspect of the entire life cycle. The decision-maker 
must have a global perspective of the problem, understand 
the type of dilemma he is facing (reducing the environmental 
impacts leads to an internal cost increase, while external costs 
play a major role in the total cost if no environmental impact 
reduction is carried out), and finally use the appropriate tools 
to make the best decision. 

One advantage of the EER is that it can be used in studies 
considering different analytical tools. The environmental 
impact values (positive and negative) may come from one 
impact category or a group of impact categories aggregated 
together. The economic values (also positive and negative) 
may be based on an LCC or a TCA. It is certain that the 
conclusion reached may not be the same depending on which 
tool is used; it is the decision-maker's responsibility to iden¬ 
tify which tool should be used with respect to the study's 
objectives. Because the EER has been designed to be flex¬ 
ible, it is able to combine the answers obtained from two 
tools into a single index, which respects the study's objec¬ 
tives and can be easily interpreted by the decision-maker. 
This type of decision based on combined perspectives (eco¬ 
nomic and environmental) carries more weight than one 
made on only one aspect (Wrisberg et al. 2002); the simpli¬ 
fied case study presented here is a good example. 

While the Return on Environment (ROE) developed by 
Hunkeler and Biswas (2000) requires the assessment of many 
LCA cost-based case studies to get a statistically valid com¬ 
parison index in a given sector, both the Econo-Environmen¬ 
tal Return (EER) and the Environmental Return (ER) present 
the advantage of being able to compare two goods or services 
(having the same functional unit) without the necessity of hav¬ 
ing evaluated in the past other similar products. The EER and 
the ER are fast and easy comparison indices to use. 

5 Conclusion and Outlook 

When applying sustainable development principles, the need 
for assessment tools combining both environmental impacts 
and economic aspects from the entire life cycle of a good or 
a service is obvious. Such tools must synthesize the answers 
associated with these impacts and aspects in a manner that 
helps a decision-maker comparing different goods or serv¬ 
ices having the same functional unit. The Econo-Environ¬ 
mental Return (EER) is an index created by the combina¬ 
tion of the environmental impact assessment results (such 
as an LCLA) and those from an economic assessment (such 
as an LCC or a TCA). From a simple decision rule, a deci¬ 
sion-maker can compare several goods on both environmen¬ 
tal and economic aspects. Because the EER has been devel¬ 
oped regardless of the tool used to analyze one aspect of the 
entire life cycle of a good, it is flexible for any type of data 
and can be used whatever the study's objectives. 
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Appendix: Relative returns and decision rules 

Suppose two compared goods, A and B, have the same functional 
unit. Assume that neither the positive economic impacts (Econh) 
nor the environmental benefits (Envl*) are known. Good A is set as 
the reference good. This gives the following relations: 

Econl\ = Econl~ 

Econlg = Econlg = Econlg 

Envlg = Envlg 

Envlg = Envl* = Envl~ 

Replacing these relations into equation (7), leads to the followings 
equations for both goods A and B. The suffix B/A means good B 
relative to good A. 

Envl\ • Econlg - Envl~ ■ Econlg 
Envlg ■ Econlg 

Envlg ■ EconI* B - Envlg ■ Econlg 
Envlg ■ EconI~ 

EnvI~ A ■ EconI~ — Envlg ■ Econlg 
Envlg ■ Econlg 

EnvF, ■ EconF. 

: -4-A - J = y - 1 

EnvI B ■ Econlg 


EER A = 
EERg = 


EER = EnvI A ■ EconI A - Envl~ ■ Econlg = Q 
A/A EnvI A ■ Econlg 

If EER b/a is positive and non-null, then good B is economically and 
environmentally preferable to good A. Acknowledging that T is the 
product between the environmental impact ratio and the total cost 
ratio, the following decision rules can be defined: 

¥ > 1 Good B is economically and environmentally preferable to 
good/) 

¥ < 1 Good A is economically and environmentally preferable to 
good B 

Y = 1 Goods A and B are economically and environmentally equiva¬ 
lent 

The same approach is applied with the ROE and the following equa¬ 
tions and decision rules are obtained: 


ER 


B/A 


Envl; 


ER.a/a — 0 


£, > 1 Good B is environmentally preferable to good A 
^ < 1 Good A is environmentally preferable to good B 
c, = 1 Goods A and B are environmentally equivalent 


Int J LCA 8 (4) 2003 


251 






